Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.045; wR factor = 0.138; data-to-parameter ratio = 14.0.
In the title compound, C 13 H 10 ClFO 3 S 2 , the two-ring system is essentially planar, the mean plane of the benzene ring being inclined at 6.0 (2) to the plane of the remaining four atoms. The ethylsulfanyl group is almost coplanar with the two rings [dihedral angle = 6.4 (2) ], while the carboxylate group is almost perpendicular to it [dihedral angle = 72.4 (2) ]. In the crystal structure, intermolecular C-HÁ Á ÁO and C-HÁ Á ÁF hydrogen bonds link the molecules in a stacked arrangement along the a axis.
Related literature
For related compounds containing a 4H-thiochromen-4-one fragment, see: Adams et al. (1991) ; Nakazumi et al. (1992) ; Weiss et al. (2008) . For bond-length data, see: Allen et al. (1987) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). ith the mean plane of the phenyl ring. The ethylsulfanyl group is almost coplanar with the two rings while the carboxylate group is almost perpendicular. In the crystal structure, intermolecular C-H···O and C-H···F hydrogen bonds (Table 2) link the molecules in a stacked arrangement along the a axis (Fig. 2) .
CS 2 (1.0 g, 13.1 mmol) was dropwise added to a solution of methyl 3-(4-chloro-3-fluorophenyl)-3-oxopropanoate (4 g, 17.3 mmol) in DMSO (20 ml) containing KOH (1 g, 17.8 mmol). The yellow solution was stirred for about 2 h at room temperature. Then bromoethane (1.9 g, 17.3 mmol) was dropwise added to the intermediate. After 3 h, the solution was poured into water (50 ml). The crystalline product was isolated by filtration, washed with water (300 ml). The crystals were obtained by dissolving (I) in acetone (20 ml) and slow evaporation of the solvent at room temperature for about 7 d.
Refinement
H atoms were positioned geometrically, with O-H = 0.82 and C-H = 0.93 Å for aromatic H, and constrained to ride on their parent atoms, with U iso (H) = xU eq (C/O), where x = 1.2 for aromatic H and x = 1.5 for other H. Figures   Fig. 1 . The molecular structure of (I), with the atom-numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. 
